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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a structure of 
liquid crystal device capable of stably detecting an 
alignment mark without being drastically influenced by 
the detection condition and a method for manufacturing 
the same, and to realize a manufacturing technique 
carrying out picture recognition with high precision. 
SOLUTION: On the surface of the mother substrate 1 1 a 
reflection electrodes group 13 containing a number of 
stripe-shaped reflection electrodes is formed. Also, an 
alignment mark 14 is formed on the surface of the outer 
periphery of the mother substrate 1 1 simultaneously 
with the reflection electrodes group 13 by using the 
same material. On the other hand a color filter 17 is 
formed on the surface of the mother substrate 12. An 
alignment mark 1 8 is formed on the outer periphery of 
the mother substrate 1 2 with at least a kind of coloring 
layer out of plural kinds of coloring layers constituting 
the color filter 1 7. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal equipment characterized by having the alignment mark which is liquid crystal equipment 
which comes to enclose two translucency substrates liquid crystal between lamination and this translucency 
substrate, and consists of a protection-fromHight layer of this quality of the material while having a light-shielding 
film on said one translucency substrate. 

[Claim 2] Liquid crystal equipment characterized by having the alignment mark which consists of a part of [ at 
least ] the coloring layers and these quality of the materials of this color filter in claim 1 while having a color filter 
on said translucency substrate of another side. 

[Claim 3] It is liquid crystal equipment characterized by said light-shielding film being a reflector in claim 1 or claim 

2. 

[Claim 4] The manufacture approach of the liquid crystal equipment which is the manufacture approach of the liquid 
crystal equipment which comes to enclose two substrates liquid crystal between lamination and this translucency 
substrate, forms an alignment mark with this quality of the material on said one translucency substrate, carries out 
alignment using said alignment mark, and is characterized by to perform lamination of said translucency substrates 
at the same time it forms a light-shielding film on said one translucency substrate. 

[Claim 5] It is the manufacture approach of the liquid crystal equipment which comes to enclose two translucency 
substrates liquid crystal between lamination and this translucency substrate. An alignment mark is formed with this 
quality of the material on said one translucency substrate at the same time it forms a light-shielding film on said one 
translucency substrate. An alignment mark is formed on said translucency substrate of another side with a part of 
[ at least ] the coloring layers and these quality of the materials of said color filter at the same time it forms a color 
filter on said translucency substrate of another side. The manufacture approach of the liquid crystal equipment 
which carries out alignment using the alignment mark on said one translucency substrate, and the alignment mark on 
said substrate of another side, and is characterized by performing lamination of said translucency substrates. 
[Claim 6] The manufacture approach of the liquid crystal equipment characterized by forming said color filter first on 
the front face of said translucency substrate of another side in claim 5. 

[Claim 7] The manufacture approach of the liquid crystal equipment which is the manufacture approach of the liquid 
crystal equipment which comes to enclose two translucency substrates liquid crystal between lamination and this 
translucency substrate, and is characterized by to form an alignment mark with this quality of the material on said 
one translucency substrate, to carry out alignment of other surface structures, and to form them on said one 
translucency substrate using said alignment mark at the same time it forms a light-shielding film on said one 
translucency substrate. 

[Claim 8] It is the manufacture approach of the liquid crystal equipment characterized by said light-shielding film 
being a reflector in any 1 term from claim 4 to claim 7. 

[Claim 9] The manufacture approach of the liquid crystal equipment characterized by performing alignment on the 
occasion of the lamination of said translucency substrates in any 1 term from claim 4 to claim 8 based on the 
transmitted light which passed said two translucency substrates containing a part for Mitsunari modulated by said 
alignment mark. 

[Claim 10] The manufacture approach of the liquid crystal equipment characterized by forming said light-shielding 
film first on the front face of one of said translucency substrate in any 1 term from claim 4 to claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to liquid crystal equipment, and relates to the suitable manufacturing 
technology for the high-reflective-liquid-crystal equipment which equipped at least one side with the reflective film 
between two substrates whose liquid crystal layers are pinched especially. 
[0002] 

[Description of the Prior Art] Generally as the manufacture approach of liquid crystal equipment, the electrode 
which consists of transparence conductors, such as ITO, is formed on the front face of two transparent substrates 
which consist of glass etc., and he pours in liquid crystal for these substrates lamination and between them through 
a sealant, and is trying to constitute a liquid crystal cell by closing. After setting two or more liquid crystal enclosure 
fields for constituting a liquid crystal cell as one mother substrate at this time and forming the above-mentioned 
electrode etc. on the front face of a mother substrate, the substrate according to individual which has a single liquid 
crystal enclosure field the case where mother substrates are stuck, and for constituting a liquid crystal cell may be 
stuck. 

[0003] In the production process of such liquid crystal equipment, the alignment mark for positioning two substrates 
mutually is formed on a substrate front face. In case these alignment marks form the above-mentioned electrode, 
they are formed in coincidence with a transparence conductor at a predetermined configuration. An alignment mark 
is usually formed so that it may become various configurations, such as circular, a ring form, and a rectangle, on the 
outside of a liquid crystal enclosure field. 

[0004] When positioning two substrates using the above-mentioned alignment mark, where a substrate is piled up, 
light is applied from one substrate side, and the reflected light which the light is reflected on each substrate and 
produced is incorporated to a camera etc., and it is made to justify by the gap during the alignment mark currently 
formed in both substrates, respectively by detecting the gap on the lamination flat surface between substrates. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it sets to the manufacture approach of the above-mentioned 
conventional liquid crystal equipment. Since it is positioning by recognizing the rim of an alignment mark based on 
the difference in the appearance of the reflected light from transparence conductors, such as ITO which constitutes 
an alignment mark, and the reflected light from the front face of a transparent substrate, From both an alignment 
mark and a substrate being transparent, it depending on a difference of few refractive indexes or the thickness of an 
alignment mark, and a mark configuration being recognized It was easy to be influenced of the structure formed in 
the incident angle and illuminance list of the illumination light at dispersion in the thickness of an alignment mark, or 
the lower layer of an alignment mark, and there was a trouble that it was stabilized and an alignment mark could not 
be detected. 

[0006] In asking for the location of an alignment mark automatically from a camera image etc. especially based on 
the image recognition technique by a computer etc., there is a trouble that incorrect recognition increases according 
to an unstable mark detection condition. 

[0007] Then, it is in realizing the manufacturing technology which the technical problem can offer the structure and 
the manufacture approach of liquid crystal equipment that it is stabilized and an alignment mark can be detected, 
without being greatly influenced by detection conditions, by this invention solving the above-mentioned trouble, and 
can perform image recognition with high precision. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the liquid crystal 
equipment of this invention is liquid crystal equipment which comes to enclose two translucency substrates liquid 
crystal between lamination and this translucency substrate, and it is characterized by having the alignment mark 
which consists of a protection-from-light layer of this quality of the material while it has a light-shielding film on 
said one translucency substrate. 

[0009] Since it is clearly distinguishable on vision to a translucency substrate while not establishing the process 
which forms an alignment mark when the alignment mark is constituted by the light-shielding film and the 
protection-from-light layer of this quality of the material according to this invention, mark detection can be 
performed certainly, incorrect recognition of an alignment mark can be reduced, and the positioning accuracy at the 
time of substrate lamination can be raised. 

[0010] Here, in the above-mentioned invention, a . light-shielding film and a protection-from-light layer mean the 
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object which has the optical property which intercepts light, and point out the light-shielding film specifically formed 
between the light-shielding film (the so-called "abandonment") for forming the viewing area of a panel in the 
reflective film used for a reflective mold panel, a reflector, and a list, and a pixel field. As a light-shielding film, a 
metaled reflection factor may be high and reflection factors, such as a black matrix (black resin), may be low.' 
[001 1] In addition, it is desirable to form the alignment mark also corresponding to the translucency substrate of 
another side in this case. At this time, the alignment mark concerned may also be formed by the protection-from- 
light layer and the reflecting layer. 

[0012] In this invention, while having a color filter on said translucency substrate of another side, it is desirable to 
have the alignment mark which consists of a part of [ at least ] the coloring layers and these quality of the materials 
of this color filter. 

[0013] Since it is cleaHy distinguishable from the alignment mark which consists of a protection-from-light layer of 
one substrate optically to both sides with a translucency substrate while not establishing the process which forms 
an alignment mark by forming the alignment mark with a part of [ at least ] the coloring layers and these quality of 
the materials of a color filter which are formed on the translucency substrate of another side according to this 
invention, the alignment of both substrates becomes very easy. 

[0014] As for said light-shielding film, in this invention, it is desirable that it is a reflector. In this case, in order to 
raise the display engine performance of liquid crystal equipment when forming detailed irregularity on the surface of 
a reflector, it is desirable not to form the irregularity concerned in an alignment mark. 

[0015] Next, the manufacture approach of the liquid cr/stal equipment of this invention is the manufacture approach 
of the liquid crystal equipment which comes to enclose two substrates liquid crystal between lamination and this 
translucency substrate, and it forms an alignment mark with this quality of the material on said one translucency 
substrate, it can-ies out alignment using said alignment mark, and it is characterized by to perform lamination of said 
translucency substrates at the same time it forms a light-shielding film on said one translucency substrate. 
[001 6] The manufacture approach of the liquid crystal equipment of this invention two translucency substrates 
Moreover, lamination. It is the manufacture approach of the liquid crystal equipment which comes to enclose liquid 
crystal between these translucency substrates. An alignment mark is formed with this quality of the material on said 
one translucency substrate at the same time it forms a light-shielding film on said one translucency substrate. An 
alignment mari< is formed on said translucency substrate of another side with a part of [ at least ] the coloring 
layers and these quality of the materials of said color filter at the same time it forms a color filter on said 
translucency substrate of another side. Alignment is carried out using the alignment mari< on said one translucency 
substrate, and the alignment mark on said substrate of another side, and it is characterized by performing lamination 
of said translucency substrates. 

[0017] In this invention, it is desirable to form said color filter first on the front face of said translucency substrate 
of another side. 

[0018] Since it is lost that the formation location of an alignment mark reflects the cumulative error over a 
translucency substrate since the alignment mark which consists of a coloring layer and this quality of the material 
by forming a color filter first on the front face of the translucency substrate of another side will also be first formed 
in a substrate front face according to this invention, the location of an alignment mark can be set more as high 
degree of accuracy. 

[0019] The manufacture approach of the liquid crystal equipment of this invention two translucency substrates 
Furthermore, lamination. It is the manufacture approach of the liquid crystal equipment which comes to enclose 
liquid crystal between these translucency substrates. It is characterized by fonning an alignment mari< with this 
quality of the material on said one translucency substrate,, carrying out alignment of other surface structures, and 
forming them on said one translucency substrate, using said alignment mark, at the same time it forms a light- 
shielding film on said one translucency substrate. 

[0020] As for said light-shielding film, in this invention, it is desirable that it is a reflector. 

[0021] In this invention, it is desirable to perfomi alignment on the occasion of the lamination of said translucency 
substrates based on the transmitted light which penetrated said two translucency substrates containing a part for 
Mitsunari modulated by said alignment mark. 

[0022] By performing alignment based on the transmitted light, compared with the case where alignment is 
performed based on the reflected light, it is hard to be influenced of the refractive index of the incident angle of 
light or angle of reflection, an illuminance, and each part material etc., and, according to this invention, stable mari< 
detection can be performed. 

[0023] As for said light-shielding film, in this invention, it is desirable to form first on the front face of one of said 
translucency substrate. 

[0024] Since it is lost that the formation location of an alignment mark reflects the cumulative error over a 
translucency substrate since the alignment mark of one translucency substrate will be first formed in a substrate 
front face by forming a light-shielding film first on the front face of one translucency substrate according to this 
invention, the location of an alignment mark can be set more as high degree of accuracy 
[0025] 

[Embodiment of the Invention] Next, the operation gestalt of the liquid crystal equipment applied to this invention 
with reference to an accompanying drawing and its manufacture approach is explained to a detail. 
[0026] The [1st operation gestalt] Drawing 1 is a typical conceptual explanatory view for explaining the underiying 
concept of the 1st operation gestalt concerning this invention. Since this operation gestalt sticks the mother 
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substrate 11 and the mother substrate 12 with which two or more liquid crystal enclosure fields were set up and 
which consist of transparence materials, such as glass, the liquid crystal panel manufactured by cutting the mother 
substrate 11 and the mother substrate 12 for every liquid crystal enclosure field, and constituting each liquid crystal 
cell and its manufacture approach, and when forming the reflective mold panel of a passive matrix method especially, 
it is related. The liquid crystal panel of this operation gestalt is a reflective mold liquid crystal panel constituted by 
forming a reflector on the front face of one mother substrate 11. 

[0027] On the front face of the mother substrate 1 1, the multi-statement of the panel formation field 1 1 A 
corresponding to two or more liquid crystal enclosure fields is carried out. The reflector group 13 containing the 
reflector of the shape of a stripe of a large number formed in every panel formation field 1 1 A of this for every pixel 
with reflective film, such as aluminum, is formed. Moreover, the alignment mark 14 is formed with this quality of the 
material on the front face of the rim section of the mother substrate 1 1 at this reflector group 13 and coincidence. 
Each reflector in this reflector group 13 is formed by carrying out patterning by the well-known photolithography 
method, after putting aluminum on a substrate front face by the sputtering method etc. In this case, the alignment 
mark 14 is formed by leaving an aluminum coat to a predetermined flat-surface configuration, in case the above- 
mentioned patterning is performed to the aluminum coat of a substrate mostly formed on the whole surface. In 
addition, Cr, various alloys, etc. can also be used as a material which forms reflective film, such as the above- 
mentioned reflector. 

[0028] On the above-mentioned reflector group 13, spreading formation of the orientation film 16 which consists of 
topcoat film 15 which consists of Si02 etc. further, polyimide resin, etc. is carried out. The topcoat film 15 is for 
preventing the inter-electrode short circuit formed in the substrate which counters, when dust etc. mixes between 
the substrates of a liquid crystal panel. Moreover, rubbing processing is performed with the rubbing roller which 
attached the rubbing cloth in the orientation film 1 6, and the orientation ability to which the orientation of the liquid 
crystal is made to carry out in the predetermined direction is given. 

[0029] On the other hand, the multi-statement of the above and same panel formation field 12A is carried out also 
on the front face of the mother substrate 1 2. On the front face of the mother substrate 1 2, a color filter 1 7 is 
formed at every panel formation field 12A. This color filter 17 makes two or more kinds of coloring layers (red, green, 
blue, etc.) which consist of resin containing a predetermined color etc. arrange in predetermined sequence, 
respectively. Each coloring layer is formed of the process carried out in order of spreading by a roll coater etc., 
hardening processing, and patterning processing, and two or more coloring layers of a class are formed by repeating 
and carrying out the process concerned. Moreover, the alignment mark 18 is formed in the rim section of the mother 
substrate 1 2 of a kind of coloring layer at least among two or more kinds of this coloring layer. When a color filter 1 7 
is manufactured as mentioned above, in case this alignment mark 18 carries out patterning of one of the coloring 
layers, it is formed in coincidence. 

[0030] On a color filter 1 7. the transparent electrode which consists of transparence conductors, such as FTO 
(indium stannic-acid ghost), is formed by the sputtering method etc., and the transparent electrode group 19 which 
contains many transparent electrodes in every panel formation field 12A is formed. In this transparent electrode 
group 19, the transparent electrode of the shape of two or more stripe is formed in parallel. In addition, on the 
transparent electrode group 1 9, the same orientation film 20 as the above is formed by applying and calcinating non- 
hardened polyimide resin etc. 

[0031] Next, it arranges so that the sealant 21 which becomes one side of the mother substrates 1 1 and 12 formed 
as mentioned above from thermosetting resin, a photo-setting resin, etc. may be extended along with the rim of the 
above-mentioned panel formation field 11 A, and it sticks on superposition and mutual in the condition of having 
made the electrode forming face of the mother substrates 1 1 and 1 2 countering the other party like illustration. At 
this time, as the above-mentioned alignment marks 14 and 18 are doubled superficially, the mother substrates 11 
and 1 2 are positioned. 

[0032] It is made for the light irradiated from the light source 22 like illustration to penetrate the alignment of the 
above-mentioned mother substrate 1 1 and the mother substrate 1 2 to the mother substrates 1 1 and 1 2, and when 
the light source 22 photos a transmission image and carries out the image recognition of this transmission image 
with the camera 23 arranged in the opposite side, it is performed by moving the mother substrates 11 and 12 
relatively so that the alignment mark 14 and the alignment mark 18 may agree superficially. 

[0033] Drawing 2 (a) shows the transmission image photoed with the above-mentioned camera 23 of this operation 
gestalt. In order that the alignment mark 14 may shade most among the light from the light source 22 by being 
formed with the reflective film, not only a mark rim but the whole is clearly reflected in a transmission image. 
Moreover, it is certainly detected in the condition with moreover being confused [ little ] by the noise etc. by being 
colored, without hiding the transmission image of the alignment mark 14, since the alignment mark 18 is formed of 
the coloring layer of a color filter 17. Therefore, the mother substrates 1 1 and 12 can be moved so that the 
alignment marks 14 and 18 may be made to agree easily using a well-known image recognition technique (making it 
make center-of-gravity 14a of the alignment mark 14, and center~of-gravity 18a of the alignment mark 18 (to be in 
agreement)). In this case, the mother substrates 11 and 12 can be fixed to a respectively different X-Y table etc., 
the drive system of an X-Y table can be controlled by feedback control to reduce a gap of the alignment marks 14 
and 18, and alignment can be performed easily. 

[0034] In addition, the above-mentioned thing is a transmission image at the time of forming alignment mark 18' of a 
different flat-surface configuration (the shape of a ring), and as what is shown in drawing 2 (b) doubles center-of^ 
gravity 14a and 18'a similariy also in this case, it can perform alignment of the mother substrates 11 and 12. 
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[0035] The mother substrates 11 and 12 with which alignment was performed as mentioned above are pressurized 
so that it may continue all over lamination and a substrate and the almost uniform gap between substrates (for 
example, about 5-10 micrometers) may be obtained, and a sealant is stiffened. And the lamination object of the 
mother substrates 1 1 and 12 is cut in the shape of a strip of paper if needed, and liquid crystal is poured in from the 
well-known liquid crystal inlet formed in a part of sealant. Drawing 3 shows the constructional detail of the panel 
after doing in this way and pouring in liquid crystal. 

[0036] As shown in drawing 3 , on the front face of the mother substrate 1 1 , reflector 13a of the shape of much 
stripe IS formed for every pixel field. Besides, the above-mentioned topcoat film 15 and the above-mentioned 
orientation film 16 have covered. Moreover, on the front face of the mother substrate 12. the color filter 17 with 
which the coloring layers 17a, 17b, and 17c were arranged is formed, and above-mentioned transparent electrode 
1 9a and the orientation film 20 are formed on this. 

[0037] After a liquid crystal cell is formed as mentioned above, finally, it is cut for each panel formation field of 
every, and a liquid crystal panel is formed by dissociating. 

[0038] Although this operation gestalt manufactures the liquid crystal panel of a reflective mold, in order to reduce 
aggravation (namely, deterioration of the display grace by the lightness of the direction where the reflected light is 
not emitted not being acquired) of the visibility by the specular reflection of the above-mentioned reflector 13a it 
may form detailed irregularity in the front face of a reflector 13 in the liquid crystal panel of a reflective mold. 
Drawing 4 is the cross-section structure of the reflector in which such surface irregularity was formed, and a thing 
which shows the cross-section structure of the fonmation part of the alignment mark which can be set' in this case 
L0039] The structure shown in drawing 4 (a) shows signs that formed much detailed crevice 1 la in the front face of 
the mother substrate 1 1. and reflector 13a was formed on this crevice 1 la. On the front face of the mother 
substrate 11, crevice 11a forms the resist layer which was equipped with much openings by the photolithography 
method and which is not illustrated, and is formed by performing wet etching using the etching reagent of a fluoric 
acid system. By forming reflector 13a on this crevice 11a, much crevice 13b is formed on the front face of reflector 
13a like illustration. 

[0040] Moreover, the structure shown in drawing 4 (b) forms much heights 13c on the front face of reflector 13a by 
forming irregularity and forming reflector 13a on it by forming resin layer lib alternatively on the front face of the 
mother substrate 1 1 . After applying a photopolymer on the front face of the mother substrate 1 1 . resin layer 1 1 b is 
alternatively exposed through a mask etc., and it is formed by developing negatives so that it may remain partially as 
mentioned above. 

[0041] Each structure shown in above-mentioned drawing 4 is alternatively formed in the field in which only the 
panel formation field 1 1 A of the mother substrate 1 1 forms the alignment mark 14, and fields other than the near 
consequently neither crevice 1 la nor heights 1 lb is formed in the formation part of the alignment mari< 14 and its 
near like illustration. For this reason, while alignment mari< 14 self is formed evenly, the front face of the mother 
substrate 1 1 of that perimeter is also kept flat. Therefore, when performing alignment with the mother substrates 1 1 
and 12 using the alignment mark 14, a possibility that detection of an alignment mark may be barred by surface 
irregularity disappears. 

[0042] In this operation gestalt. the alignment mark 18 which the alignment mark 14 formed on the front face of the 
mother substrate 1 1 was formed in the reflector group 13 and coincidence with this quality of the material and was 
formed on the front face of the mother substrate 12 is fonmed in a color filter 17 and coincidence with this quality 
of the material. Therefore, since the alignment mark 14 of light reflex nature and the alignment mark 18 colored 
similariy to the coloring layer of a color filter can perform alignment of the mother substrates 1 1 and 12 like a 
reflector Since it is easy to recognize also as an image which it is easy to check the alignment mark itself by 
looking, and is photoed with a camera etc., incorrect recognition can be reduced, even when an alignment activity is 
easy-ized and image recognition performs alignment. 

[0043] With this operation gestalt. since recognition of the mark using the transmitted light is attained by using the 
above-mentioned alignment mark especially, that it can be easily influenced by neither optical conditions nor 
quality of-the-material-conditions, it becomes and stable location detection can be performed. For example, since 
the alignment mark 14 is equipped with light reflex nature, i.e., protection-from-light nature, the existence of an 
alignment mark is directly reflected in a transparency image. Moreover, since it is formed with the same quality of 
the material as some color filters, it is coloring, and the visibility of the alignment mark 1 8 of a mark improves by this 
coloring. Since the alignment mark 18 can be especially recognized as a part in a predetermined coloring condition in 
the case of image recognition, it becomes easy to recognize and incorrect recognition can also be reduced. 
[0044] In addition, although colored with this operation gestalt with the alignment mari< 14 of light reflex nature (or 
protection-from-light nature) Since the mother substrates 1 1 and 12 are positioned with combination with the 
alignment mark 1 8 which has light transmission nature. When it is the case that the protection-from-light nature of 
the alignment mari< 14 is high and the transmitted light detects a mark In order to make detectable the both sides of 
both the merits 14 and 18. it is necessary to set up a mutual configuration so that the configuration of the alignment 
mark 18 may lap completely and may not be included in the plane region where the alignment mari^ 14 exists 
[0045] With this operation gestalt, without generating the cumulative error produced in the laminating process in 
each mother substrate 1 1 and 12. since the alignment marks 14 and 18 are formed in reflector 13a or the color filter 
17 formed as physical existence of the beginning on the fi-ont face of the mother substrates 1 1 and 12. and 
coincidence with this quality of the material, the mother substrates 11 and 12 are positioned correctly and it can 
stick. Moreover, the alignment mari<s 14 and 18 can be made also into the reference mark in the case of forming the 
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patterns (for example, the topcoat film 1 5, the orientation film 1 6, a transparent electrode 1 9, orientation film 20, 
etc.) of the upper layer in each mother substrate 14 and 18. 

[0046] with the above-mentioned operation gestalt, an alignment mark is measured based on the transmitted light - 
- 3tc*:4c* (that is, transit measurement is carried out) — either the mother substrate 1 1 or the mother substrate 12 to 
the illumination light — irradiating — the optical exposure side — it is — the reflected light — also measuring 
(namely, reflective measurement — carrying out) — it does not matter. 

[0047] The [2nd operation gestalt] Next, the 2nd operation gestalt which starts this invention with reference to 
drawing 5 is explained to a detail. In this operation gestalt, the transparent substrates 31 and 32 are made to rival 
and the liquid crystal cell of a active-matrix mold is constituted. Here, substrates 31 and 32 may be mother 
substrates like the 1st operation gestalt, or may be substrates for forming the liquid crystal panel according to 
individual like the 3rd operation gestalt mentioned later. 

[0048] On the front face of a substrate 31, the metal layer 33 which constitutes active components, such as TFT 
(thin film transistor) connected to the wiring group which constitutes the scanning line and the data line, the 
scanning line, or the data line, and TFD (thin-film diode), etc. is formed, at this time, the same alignment mark 34 as 
the above-mentioned 1st operation gestalt is formed similarly (coincidence — this quality of the material) near the 
rim section of a substrate 31 with this operation gestalt. Next, the pixel electrode 35 which consists of a 
transparence conductor or a metal layer so that it may be connected conductively to the metal layer 33 if needed is 
formed. The orientation film 36 is formed on the front face of the pixel electo-ode 35. 

[0049] On the other hand, a color filter 37 is formed on the front face of a substrate 32. A color filter 37 makes the 
coloring layers 37a, 37b, and 37c which have the color tone from which plurality differs arrange. And the alignment 
mark 38 is formed in formation and coincidence of this color filter 37 near the rim section of a substrate 32. This 
alignment mark 38 is formed in one and coincidence with this quality of the material, even if there are few above- 
mentioned coloring layers 37a, 37b. and 37c either like the 1 st operation gestalt. The stripe-like transparent 
electrode 39 is formed on a color filter 37, and the orientation film 40 is formed on this transparent electrode 39. 
[0050] In this operation gestalt, since the alignment mark 34 formed on two substrates 31 is formed in the metal 
layer 33 and coincidence with this quality of the material, in carrying out transit measurement of the mark, it has 
protection-from-light nature to the illumination light, and in carrying out reflective measurement of the mark, it has 
reflexibility to the illumination light. Moreover, since it is formed with a color filter 37 and this quality of the material 
as well as the 1st operation gestalt, it is colored, and the alignment mark 38 is suitable also for transit measurement 

[0051] The above-mentioned metal layer 33 may be constituted by a part of metal patterns and coincidence among 
two or more metal patterns which constitute the above-mentioned wiring and an active component, and may be 
constituted by the combination of two or more metal patterns. The quality of the material of the metal layer 33 
consists of aluminum, chromium, a tantalum, or various alloys. 

[0052] In addition, in the case of a active-matrix panel like this operation gestalt, it is also possible to form an 
alignment mark in the metal layer 33 and coincidence like [ one substrate ] the above, and to form the alignment 
mark of protection-from-light nature in the light-shielding film which constitutes abandonment of a viewing area in 
the substrate of another side, the light-shielding film formed between pixels, and coincidence. 
[0053] The [3rd operation gestalt] Next, the 3rd operation gestalt which starts this invention with reference to 
drawing 6 is explained to a detail. In this operation gestalt, the transparent substrates 41 and 42 are made to rival 
and a single liquid crystal panel is constituted. Therefore, the alignment mark at the time of sticking substrates 41 
and 42 is needed for every liquid crystal panel. 

[0054] In this operation gestalt, as shown in drawing 6 (b), on a substrate 41, the reflector group 43 in which much 
stripe-like reflector 43a was formed is formed, it can come, simultaneously the alignment mark 44 (what has a ring- 
like pattern in illustration) of a pair is formed near the rim section of a substrate 41. In addition, what is shown by 
the dotted line in drawing 6 (b) shows the lap condition of the transparent electrode 49 formed on the substrate 42, 
when the substrate 42 mentioned later is stuck. 

[0055] On the other hand, as shown in drawing 6 (a), the color filter 47 equipped with a majority of two or more 
coloring layers 47a, 47b, and 47c formed in the shape of a stripe on the substrate 42 is formed, it can come, 
simultaneously the alignment mark 48 of a pair is formed with either and this quality of the material of a coloring 
layer near the rim section of a substrate 42. And the transparent electrode group 49 which made much stripe-like 
transparent electrode 49a arrange in parallel is formed on it 

[0056] In addition, wiring, an external terminal, etc. which are connected to each electrode in drawing 6 are omitted, 
and it has drawn. 

[0057] After an insulator layer respectively required for the substrates 41 and 42 indicated to be (a) of drawing 6 to 
(b) and the orientation film are formed, it is mutually stuck through the sealant which does not make [ is made to 
counter it and ] and illustrate an electrode forming face. At this time, as the alignment marks 44 and 48 are 
repeated, alignment of an outline is performed, and the center of gravity of both marks pressurizes in the condition 
of being correctly in agreement, and forms the predetermined gap between substrates. 

[0058] In the liquid crystal panel formed as mentioned above, it does not matter where it could cut and remove the 
substrate rim section in which the alignment marks 44 and 48 were formed or has both marks as they were, even if 
it constitutes liquid crystal equipment 

[0059] In addition, as for the liquid crystal equipment and its manufacture approach of this invention, it is needless 
to say that modification can be variously added within limits which are not limited only to the above-mentioned 
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example of illustration, and do not deviate from the summary of this invention 
[0060] 

[Effect of the Invention] As mentioned above, since it is clearly distinguishable on vision to a translucency substrate 
while not establishing the process which forms an alignment mark when the alignment mark is constituted by the 
light-shielding film and the protection-from-light layer of this quality of the material according to this invention, as 
explained, mark detection can be perfonmed certainly, incorrect recognition of an alignment mark can be reduced, 
and the positioning accuracy at the time of substrate lamination can be raised. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ***+ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the approximate account Fig. showing typically the situation of the substrate lamination process in 
the 1 St operation gestalt of the liquid crystal equipment concerning this invention, and its manufacture approach. 
[Drawing 2] They are the approximate account Fig. (a) showing the transparency image of the alignment mark in the 
1st operation gestalt, and (b). 

[Drawing 31 It is the outline expanded sectional view showing typically the structure of the liquid crystal cell in the 
1st operation gestalt. 

[Drawing 4] It is the expanded sectional view showing the reflector in the 1 st operation gestalt, and the formation 
part of an alignment mark. 

[Drawing 5] It is the outline expansion explanatory view showing typically the situation of the substrate lamination 
process in the 2nd operation gestalt of the liquid crystal equipment concerning this invention, and its manufacture 
approach. 

[Drawing 6] They are the outline top view (a) showing typically the planar structure of the liquid crystal equipment 
concerning this invention, and both the substrates in the 3rd operation gestalt of the manufacture approach, and (b). 

[Description of Notations] 
1112 — Mother substrate 
13 — Reflector Group 
13a — Reflector 

14, 18, 34, 38, 44, 48 — Alignment mark 

17, 37, 47 — Color filter 

17a, 17b, 17c — Coloring layer 

19 — Transparent Electrode Group 

1 9a — Transparent electrode 

31. 32. 41. 42 — Substrate 



[Translation done.] 
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®J:-5'a3iffiCa£b«}BfiSLrcRSj1EtlOtt)iffifflit. 
(0 0 3 9] 134 (a) (CT^vTffiiSli. 1 ®S 

ffiicssffl/sDagsi 1 s€5Si?KfiS;u. croiaasi i 
V 5 7 -< ;£:c J; o r M □ ^ 5 SitiS A. rc Hii^ L 'a t ' u V 



a±(csw5iii 3 BS}gjKT3ct(cior. tar^® 
3 a®aE±(c*aooagBi sbO^jB 

t0040l itc. 134 (b) (C5ifWi£l3. 

1 ®SB±lc««fl^(cSJ8ilii 1 bSJgffi-rSCtl^i 
oT03O€JK«U. *®±tcR««»ii 3 a^JKiffirs 
Cfc(CJ:orSS*«ffii 3 aO»ffi±(c$»©£b8ai 3 
c€}gffiur=&®r3&5. SlJgJBl 1 bl3. 0J^tf. ® 

^^tmits^nmwi^ i ®«ffi±(c^^uurcft. vx^?*? 

S^5-L-C5S!Re<)ICll3tU. mStf S C i: IC J; o r±tB® 

[004 1) ±t2®i34icqTr«ii(3. iirtiti. 

*g1 1 ®M;?iJUJBfig«lt!Sl 1 A(09*, 5?OI3. 7" 5 < ^ 

4€Kfi!tTasfli«&tf-eojfi(tia>t-®«t« 
ics»?W(c}gfia?n, -E-®tss, H'TWi^ic. 7'5f 
>v t- V-'? 1 4®jBfiESPffl&tf-e-®a(«ici3iHig»i 1 
aVOSBi 1 b/j^jgfiSffnnji-i. c®rc:Jt>. y^-r^--/ 
h y---? 1 4g»6*¥iaicm^?n5ti:t(c, -e-os 

T. y^-f P<> h?-'? 1 4Sffll>T«««T 1 t 1 2 

i:®iaESt3-e-€?T!>«-&. sffi®0Dei(cj:->T7'5-f 

[0 0 4 2] *:iei!EJgKilCfil»ri3. 1 ®«ffi 

±tc}KflE?nrc7'7-f 1-7-^ 1 4)b<s«^®«*i 

3tl=)8?tCl^ttRlcr3K«?n. tt, #ffi«Sn2®S 
B±(c}Bfi£?nrc7'5-r>> i-^-^i a t<-t) - ■< 

1 7 t|SGB#(c|=lttS(C-CJB^?n-CU5. Ufcft^o 

4t. »5-7-f JU5®S6«i:lstDicSfe?nrcy^ 

-f^^ h 1 8 t(Cj:oTS«4Sl 1 t 1 2®fiiS 

rtEiaLAiTl'®-C. y^-f hftKA^SSib? 
[0 0 4 3] *:*SSJKSSr(3«(C, ±ta©y^-f^>h 

7'7'r> > h^-^ 1 4 l3«RS*tt, t-'ite^ 

1 8t3:^5-7< Jl-?ro-a3i:(Sli:«RTJiJfiE5nTl.' 
140<(ai±T5. tSlC. IH«tBSa®l£^(c(3y7i';^> h 

7-^7 1 8$BTS®«fe«S(c«4gi!«-tuTSjar5 
ctib^-cesor, SiaL^fr<'ay, msabffi«-c 

[00 4 4] nti. *5iii6JBjs-cfa. Jtsam (3clw3 
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^titilCi t>-C«S« 1 1 t 1 2 €ffiB;*»UTL^ 5 re 

14, 1 8ro5iK:»5$fttfci^Hgfr5rc:s:)(c. t'^-t^'v 

(0O4 5] *SSS»JSST(3. 1 , 1 2<Dgffi 

3 B X(3:tl5- -r 1 7 t|5|Bf |Cf5|ttK-C7'7'r> 

>hs'-^7i4. 1 8 «}KScbrL>srcJst>. -5-ti-?n© 

ISS^S* ?-t*^.C t'd:< , iE5S(C«atSi 1 t 1 2$ 

;<>i-^-^i4. 1 8(3-?-n-?nros«« 1 4 . le 

E[S]ISl 6. iSefligtSl 9».UieisJII*2 O/air) SflJ^ 
[004 6] ±teilSa}BKT(3P5't'y > hV-^^iS 

*ftBfl(cfift5SB2 5iJSJKSSicoi>r»ffliciftB^r5. c 
•&^5i*r 7 C7 ? ^- h 'J ^7 xS©iSffi-tzJU*««;T 

t004 8) Iit53 1 ©«ffi±IC:(3. itgtSi^Sx-f » 
FT (SHi ^fTFD (SlS^f-f ^- F) 

?n5. cots, ^mams-eta. s«3 1©^^»s 

jg(§IC±!eS il?tSiBS5tlS|«l®7 7-< J< V hv-^?3 
4€(5|«(c ((3|>if(c|i|«H(er) m^ti. Aiz. it^S 
(cS5i;-C*SJB 3 3 ns J: t>tC3SBSS«(* 

\s&a«*-6'aaH3e«ffi3 5SJBfiE-rs. @jg«ii3 
5ffla®±(c{aEisiig3 6/)<JK«?ns, 

[0049] S«320«E±ICI3t>7-3'-f JU 

5feja€ffr2.Sfe/B3 7 o. 3 7 b. 3 7c€K?iJ? 
■t*rct®T«-3. -eur. :7-f Ji/S 3 7©}B 

Ssi:|S|»#lc. «S3 2©^1-»gSie»(c7 7i';><> 
i?38€JBflcr3. C©7^'r';/> h V-^'S 8(3S 1 
^lfiJB)isi:(Sl«(c±iagfeJB3 7 o. 3 7 b. 3 7 c© 



5. 7 < Jb? 3 7 ®±(c(3. h 7 ^ y^toim^M 

«g3 9A««fiE?n. C©iSB3«®3 9©±(Ci?,{SlS5?4 

[005 01 C©SrcffJ,«i(CfiLiTI3. 2«5®««3 1 
±tC}Bfi2?nrc7'5f-y> h7-r? 3 4<)^£®® 3 3 t 

!siafic(=ittsicrJBfiE?n5rc!i?>. ^-^-sisajps-r 

)i£-rslS'&IC(3 8?,a,S^(C«UTS«tS&WTa. i 
rc. P7f y > I- ^-^S 8(3^ 1 ^ffiJg.<Bi:l=l»(c:^ 
Ji.S'a 7 tis)«K-c«fi£?nri>2>rc!it)(cSfe 

[005 1) ±I2A/5M33I3. ±si<DS?M\^T0 7- ■< 
^jg^$f«fiSt-5?S»©feJ5/^9-V©5 5. -gfi®a 

- v®*li^^?5-e(c J; oTt*fiE?rirL>r€;=fcLi. 

S:IS»3 3®«S(3. mxit. 7' JUS -OA. C7aA, 

SiiMsff ''®^*nii^rwsE$ns. 

. [005 2] '-.i^?. *:SSS«ls® J:5'j:j'7 7--f h 

(CI3, S5*«ts©*s>)us)«)isr5js««sr'@ijRtBiic« 

fiaffnSig^MtlSia^lCjg^tt®^ 5 hv-'?€ 

[0053] I'S&aumj&m laes^BBbr 

*SSBS(Ci»5ffi3IIB5}E!B(C^(,»-CfflilcKBfl-r5. C. 

©iiii6}KJB(ci3UT(3. ifiBS'as«4 1 t4 2€5ftyg 

4 1 t 4 2«tey^t)-|*5l«®F5-r>V h?-'?l3iB 
[0054] C©llilUK3ElCi5L*r. 1216 (b) (C^T 

«tR4 i±ici3;^l-7-i'^«©S8i«li4 3a 
S^»JK^£bfcSM«S8#4 3**}K)S?n, Cfttra»5 
(C. IS«4 1 ©^»SBififf(c-«07 5-i'.?<> 

4 4 (iaTTO«^(ci3'Jv^^tt®/^s ---/e^r 5t 
©) !b^3KfiS$nrivS. >ai3. 126 (b) ic*ii«Tf^,t* 
T*rt©i3, «afT5««4 2£Pfiu&t)iifc«^ 
(c. »«4 2±icJKffi?nr::aBfl«g4 9©srjija^ 
«5*rt.®-c«5. 

[0055] H6 (a) ICUt-rj:5(C. «tR42 

±(ci3:;^ h^-i':?«ic}B)K?nfi:ffi»©s&JW4 7 a. 

4 7 b. 4 7 cS*«(iBA/c?3 5-7-f JUS! 4 7<)<}BfiE 
?n, Cftt|S18#tC. «t5 4 2©J1-»gBieSiC-3!4®7' 

7-f yv h7-'?4 8*^igfe»fflurn<)^ti^ttHrJB 
fl4?ns. -eur, -?-©±icx i- 5-<:^tt©jfiBfl«ii4 
9 a €5j»a:?ij? t+rciSBS^ffij* 4 9 A^jBiffi? na. 

(0056] rjfi. B6ICS3l,^TI3*«tStC:»^?n5 

15 « ^ ^1■ SB « 'a t s « «s L r » L > X a& 5 . 

{0057] IS6© (a) t (b) (C^^r ll«54 1 t4 

2 (ci3-E-ti-en£>® /aiesrisi^^ieisiiio^jBgi? nrci* 
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COOS 8) iii,±©j:9(cL--c}B^£?nr^»Bii/U-JMc 

i^it^Tta, 7 ^ -< ^ > h ^- ^ 4 4 , 4 8€JK0«Urcg 

[0 0 5 9) ra. 2f:SBaffl;gf,sg5.y-E-©S!ii:^a 
Bfl © W m £ i& flS U L ' is H P9 1 C «3 U T S ^ §e E £ JO ^ f4 
(0 O 6 O] 

TiifisfSd i^veft^njut t tic. iSJ^tti£«tc>pt 
csii *«B^icfiK5;ssgsRy-?-(D«ii:^5i(DS 1 



ia@i1&£5^Tffil»8tttBflH (b) BlU (b) T»5. 

[12 3} M 1 iiffi3KB(cJ3iJ5;g^B-e)u©t«it€«s:M 
( c T ffii Bg {£ Iff ffi IS r « 5 . 

h V - ^ ©«fi£g!!5J S fit-ffi:^ttffffil3 r 3b S . 
[135] *5EB^IC«5iSB^BSgS.I/-?r®M5£:^>£©S2 

(136} *^8^IC»SSe^agSRt/-?:®»!ji:^»®m3 

¥ffi® (e) (b) r«5. 

CT?^®i»BJ} 
11.12 - ««ts 
1 3 •■• R«iElil* 

13a - 

14. 18. 34. 38. 44, 48 - T =7 -( jt'^ 

1 7. 3 7. 4 7 - t)^-Z> ■< 

1 7 a, 1 7 b, 1 7 c - S&ii 

1 9 - sBgietiR 

19a - iSaS^tS 

3 1.32.4 1.42 - S« 

[@2] 




CEI4) 




37 h 



C51)lnt.CI.7 



F 



GO 9 F 



9/00 



3 4 6 



G O 9 F 9/00 



3 4 6 A 



F^-i^f^*) 2H088 EA02 FAOl FA16 HA12 HAM 
MA03 MA20 
2H089 NA38 QA12 OA 1 6 TA02 TA09 

TA12 TA13 TA17 
2H091 FA02Y ,FA14Y FA34Y FB02 



FB08 FCOl FC02 FC26 FC30 

FD04 FD05 FD06 FD12 GA02 

GA13 LA12 LA30 

5G435 AA)7 BB12 EE33 FF03 FFI3 

GG12 KK05 
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